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INTRODUCTION
Squamous cell carcinoma (SCC) of the larynx is the most common malignant neoplasm of the upper respiratory tract and the second most common type of head and neck malignancy in adults. It accounts for about 1.5% of all malignancies and about 85-95% of all malignant neoplasms of the larynx. Many clinical and histopathological factors were reported to be effective in tumor recurrence and poor survival of the patients with laryngeal SCC. [1, 2] Tumor budding has been defined as the presence of isolated single tumor cells or small cell clusters in the stroma at the invasive tumor margin. Initially, Morodomi et al. defined tumor budding in 1989 and then it has been reported as a prognostic factor in various cancers in English literature. [3] [4] [5] [6] [7] [8] In this study, the relationship between tumor budding at the invasive tumor margin and clinicopathologic parameters were investigated in the laryngeal carcinomas.
MATERIALS AND METHODS
A total of 81 patients with laryngeal carcinoma diagnosed and treated between 2011 and 2016 were evaluated. Patients were treated by partial or total laryngectomy. Age, gender, tumor stage and lymph node stage, type of surgery, number of metastatic lymph nodes, extracapsular extension, treatment scheme, recurrence, and distant metastasis were determined from the hospital records of the patients.
Hematoxylin and eosin (H&E)-stained slides of the patients with SCC were revised by two different pathologists. Isolated single tumor cells and clusters composed of fewer than five cells identified at the invasive margin at any of the sections were defined as budding foci, as previously described [ Figure 1 ]. The presence and extent of budding was evaluated using light microscopy at high magnification (×400). The degree of tumor budding was classified into three grades: mild, <1/3 of the entire invasive margin; moderate, 1/3-2/3; marked, >2/3 as stated by Kanazawa. [5] The statistical relationship of budding with morphologic and clinical parameters, stage, metastasis was evaluated by performing Chi-square test, Mann-Whitney U-test, and Fisher's exact test. Multivariate Cox regression analysis of tumor budding, necrosis, lymphovascular invasion (LVI), surgical stage and lymph node metastasis (LNM) were performed. A P value of <0.05 was considered statistically significant.
RESULTS
The study consisted of 77 (95.1%) male and 4 (4.9%) female patients. The mean age was 60.2 years (min: 42 and max: 78). Median follow-up time was 25 months (min: 7 and max: 54) (SD ±11.5). Pathologic diagnoses were SCC in all patients. Three (3.7%) cases were stage 1, 20 (24.7%) stage 2, 19 (23.5%) stage 3, and 39 (48.1%) stage 4. Recurrence was present in 1 (1.2%) case. All cases (100%) were alive. Necrosis was present in 13 (16%), LVI in 15 (18.5%), and perineural invasion (PNI) in 12 (14.8%) cases. Twenty-six cases (32%) showed LNM. Extracapsular extension was observed in 11 (13.6%) cases. Lymph node dissection did not perform in six cases [ Table 1 ].
Budding was identified in 62 (76.5%) patients. The number of cases with mild, moderate, and marked scores of budding were 27 (33.3%), 16 (19.8%), and 19 (23.5%), respectively. Grade of tumor budding was not statistically associated with LNM, LVI, and tumor stage [ Table 2 ].
Among the 62 cases showing budding, 2 (3.2%) were stage 1, 12 (19.4%) stage 2, 16 (25.8%) stage 3, and 32 (51.6%) were stage 4. Incidence of budding increased with the advanced stages but the correlation between budding and stage was not statistically significant.
Necrosis was present in only one (5.1%) nonbudding case. Of the cases which have budding, 12 (19.4%) showed necrosis.
There was no statistically significant difference between tumor budding and necrosis.
Fifteen cases with budding (24.2%) showed LVI and 12 cases with budding (14.8%) showed PNI. None of the nonbudding cases showed LVI and PNI. Statistical analysis revealed that LVI and PNI were significantly associated with budding (P = 0.017 and P = 0.012).
Among the cases showing tumor budding, 37% had LNM. In nonbudding cases, 15% had LNM. Budding and LNM had statistically significant correlation (P = 0.017) [ Table 3 ]. There was no statistically significant correlation between tumor budding and extracapsular extension (P = 1).
Only one case showed tumor recurrence. In this case, tumor budding, necrosis, LVI, PNI, and LNM were not present. No statistically significant relation was found between tumor budding, necrosis, LVI, PNI, LNM, and disease-free survival (P = 0.073, P = 0.65, P = 0.62, P = 0.66, P = 0.47).
DISCUSSION
Laryngeal cancer is the second most common malignant tumor of the head and neck region and accounts for about 2.4% of all newly diagnosed malignancies worldwide each year. [2] The prognostic factors are still controversial and they require further study. Unfavorable prognostic factors for laryngeal carcinomas are reported as subglottic localization, advanced tumor stage, high microscopic grade, increased number and size of metastasizing lymph nodes, presence of extracapsular extension, epidermal growth factor receptor expression, tumor budding, and DNA aneuploidy in various literatures. [4, 9, 10] The presence of tumor buds has been considered as a characteristic feature of aggressive cancer. It has been previously demonstrated as a valuable prognostic marker for colorectal carcinoma. More recently, it has also been reported as a significant prognostic marker for patients with esophageal cancer, lung and ampullary adenocarcinoma, and laryngeal cancer.
Tumor budding is a histopathological finding defined as the presence of small cell clusters composed of <5 cells at the invasive tumor margin. [5] This feature is not only identified at the invasive tumor margin but also at the superficial and deep portions of tumors showing aggressive behavior, along with well-known carcinogenesis steps, such as destruction of the basement membrane or loss of intercellular adhesions. Budding seems to be associated with the nuclear location of b-catenin, which is related to E-cadherin aberrations, along with loss of the expression of epithelial cell adhesion molecule (Ep-CAM). These changes are caused by the loss of intercellular adhesions. [11] Prognostic significance of tumor budding in colorectal carcinomas was studied in a large number of studies. It has been reported that budding is a histopathological finding that is related with poor prognosis, LNM, and locoregional recurrence in various series. [12] [13] [14] Koike et al. suggested the prognostic significance of tumor budding in esophageal SCC and showed a correlation between tumor budding and lymph node metastases, venous invasion, depth of tumor, and intramural metastases. [7] Tumor budding was significantly associated with T1 stage, tumor architecture, and LVI in bladder carcinomas in a study of Fukumoto et al. They emphasize that tumor budding may be a novel indicator for predicting stage progression in T1 bladder cancers and may be introduced in clinical practice. [8] There are only a few studies about prognostic significance of tumor budding in head and neck malignancies. Nandita et al. evaluated oral SCC and found that high intensity of tumor budding and deeper invasive depth correlated with reduced overall survival. They emphasize that tumor budding is easy to identify and reproducible. In routine diagnosis, the number of tumor budding cells can be determined and the patients can be categorized into high-risk group and low-risk group and this classification may provide optimal treatment. [15] In a series of 233 early-stage oral tongue cancer, Almangush et al. showed that depth of invasion, tumor budding, and pattern of invasion have prognostic value and should be mentioned in pathology report. [16] Although budding has been proven as a prognostic factor in various cancers, there is only one study that mention the prognostic significance of tumor budding in laryngeal carcinomas. Sarioglu et al. evaluated 64 laryngeal carcinoma patients with a diagnosis of SCC consisting of 93.7% males, with a median age of 56 years, which is a similar population with the present study. [4] Total laryngectomy was the most common procedure and budding was classified as none, mild, moderate, and marked in their study. Marked budding was identified as a prognostic factor by univariate analysis for distant metastasis-free survival and in multivariate analysis, the number of metastatic lymph nodes and budding were significantly associated with distant metastasis. They suggest that budding might be a valuable prognostic factor, particularly for distant metastasis in laryngeal carcinomas. [4] In the present study, there was a statistically significant correlation between budding and LNM, LVI and PNI also, but no statistically difference was observed between grade of tumor budding and prognostic parameters. Although the correlation between budding and stage was not statistically significant, incidence of budding increased with the advanced stages.
Almangush et al. reviewed the databases of PubMed, Scopus, and Web of Science for articles, which studied tumor budding in SCC of the head and neck region. [17] The findings of these reports suggested a strong association between tumor budding and tumor progression, in addition to a strong correlation with patient prognosis. They concluded that standardization of the scoring method and cut-off point of the risk stratification is necessary before the incorporation of tumor budding in pathology reports during daily practice. [17] CONCLUSION There are only a few studies about the prognostic significance of tumor budding in laryngeal carcinomas. In the present study, the statistically significant correlation between budding and LNM, LVI, and PNI supports the prognostic value of tumor budding in laryngeal SCC. Tumor budding as an adverse prognostic factor might be used to categorize the patients into risk groups. It is easy and reproducible to interpret H&E-stained tumor sections by light microscopy, hence pathology reports may include information about the presence or absence of tumor budding to predict prognosis of patients with laryngeal carcinoma.
Financial support and sponsorship
Nil.
